Ligand binding and enzymic catalysis coupled through subunits in tyrosyl-tRNA synthetase.
The interaction of the tyrosyl-tRNA synthetase from Bacillus stearothermophilus with its substrates in the aminoacyl adenylation reaction has been studied by stopped-flow fluorescence. The observed changes have been assigned to their chemical and physical processes by comparison with equilibrium dialysis, pyrophosphate exchange kinetics and rapid quenching and sampling techniques to give the rate constants for ligand binding, the formation of tyrosyl adenylate, and the reverse reaction. The stoichiometry of tyrosine and ATP binding in the catalytic process has been determined directly by equilibrium dialysis and equilibrium gel filtration under pyrophosphate exchange conditions, i.e., where a steady state has been set up in which the equilibrium position favors starting materials. It is shown that the rate-determining step in the formation of tyrosyl adenylate involves 1 mole each of tyrosine and ATP. A second mole of tyrosine and ATP bind to the aminoacyl adenylate complex stabilizing the high-energy intermediate. The enzyme tyrosyl adenylate complex that is isolated by gel filtration is in a different conformational state from that in the presence of tyrosine and ATP.